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[57] ABSTRACT

An arrangement is described for testing diodes serially
interposed in parallel feed lines between the terminals
of a voltage source and’ corresponding d.c. bus bars.
The arrangement provides for in-circuit check out of
the diodes by providing a first switching means posi-
tioned in the feed line between one side of the diode
to be tested and its corresponding voltage source ter-
minal. A second switching means is connected to the
other terminal of the voltage source, through an am-
meter, to the side of the diode to be tested which is
nearest the voltage source. The first switching means

is opened and then the sccond switching means is

closed which impresses across the diode a-reverse
voltage substantially equal to the terminal voltage of
the voltage source. The ammeter provides a rcading of
the cut-off current flowing through the diode. A paral-
lel arrangement including a voltmeter and resistor are
provided for doing a rcverse voltage check on the

“diode and a calibration check on the ammcter as

required.
9 Claims, 2 Drawing Figures
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1
IN-CIRCUIT DIODE TESTER

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention refers to an arrangement for testing
diodes, and partlcularly to one whlch can test dlodes
while they remain in- -circuit:

2. Description of the Prior Art

It has been known as a method for’testing diodes, to
remove the diodes from their circuit and i impress ‘upon
them a separate d.c. voltage source — first in the for-
ward direction and then in the reverse — and to moni-
tor the current flowing therethrough by a suitable cur-
rent measurmg device. A suitable technique is de-
scribed in the magazine “Funk- Techmk” 1973 no. 7
p- 239.
- However, the major drawback of this’ techmque as
well as other similar techniques is the fact that both
terminals of the diode must be accessible for testing. It
is. therefore an object of the present invention to per-
form a diode check if only one diode lead is available.

It is a further object of this invention to provide a
diode check utilizing the. voltage source employed in
the parallel feed circuit arrangement, ‘without the need
for a separate voltage source. :

SUMMARY OF THE INVENTION

An arrangement is descrlbed for testing diodes seri-
. ally interposed in parallel feed lines between the termi-
“nals of a voltage source and corresponding d.c. bus
bars. The arrangement provides for in-circuit check out
of the diodes by providing a first switching means posi-
tioned in the feed line between one side of the diode to
be tested and its corresponding voltage source termi-
nal. A second switching means is connpected to the
other terminal of the voltage source, through an amme-
" ter, to the side of the diode to be tested which is nearest
the voltage source. The first switching means is opened
and then the second switching means is closed which
impresses across the diode a reverse. voltage substan-
tially equal to the terminal voltage of the voltage
source. The ammeter provides a reading of the cut-off
current flowing through the diode. A parallel arrange-
ment including a voltmeter and resistor are provided
for doing a reverse voltage check on the diode and a
calibration check on the ammeter-as required.

In addition, to the cutt-off current check provided by
the above, means are provided for doing a conduction
or “on” check of the diodes. Towards this end, fuses
are inserted in each of the parallel feed lines and a
voltage measuring instrument is provided which moni-
tors the voltage -drop across the fuses to thereby obtain
an indication of the on current of the diode. - -,

Finally, protective diode means are provided for the
ammeter and the voltage measuring:device which is
placed in parallel across the fuse. Also current limiting
resistors are inserted in series with these latter. measur-
ing instruments: The diode and current limiting resis-
tors provide necessary protectron to the delicate me-
ters. : ‘

BRIEF.DESCRIPTION OF THE lg)R'AWINGS\

Reference is now made to the accompanying draw-
ings for a better understanding of the -nature and ob-
jects of the invention. The drawings illustrate the best
mode presently contemplated for carrying out-the ob-
jects of the invention and its principles, and they are
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2
not to'be construed as restrictions or. lrmrtatrons on its
scope In the drawings:
FIG. 1isa schematlc dlagram of basrc prmcrples of
the invention:
FIG. 2 is-a‘schematic dragram of a practlcal imple-
mentatron of the prmcrples of the invention. .

DESCRIPTION OF THE PREFERRED ‘
"EMBODIMENTS

FIG 1 shows the basic circuit diagram for the testing
of the blocking function of the in-circuit diodes. A d.c.
voltage source N, P feeds the bus bafs, designated with
N’, P’, of a'd.c. installation via two respective parallel
lines 1, 2 and 3, 4. The feed diodes associated with the
positive bus bar P’ are designated by 5 and 6 and those:
associated’ with the negative bus bar N’, by 7-and 8.
Each of the feed diodes are designed so that it can take
over the rated current’ of the load. To thls extent, the
current feed system is redundant.

* The testing of the blocking function will be illustrated
by means of the example of the diode 8. In the feed line
4, containing the diode 8, a first switch 9 is provided.
When opened the switch 9 disconnects the cathode of
diode 8 from the negatlve pole N of the voltage source
— with which it is connected in normal operatlon
Then, a switch 10 can be actuated, by which the posi-
tive pole P of the voltage source is connected with- the
cathode of the diode 8 via an'ammeter 11. The diode 8
is thus subjected to reverse voltage and it can be
checked by means of the ammeter 11 whether the
cut-off current observed then is within the permlssrble
range. Parallel to the switch 9, whrch is opened for
checking the blocking function of the diode 8, a volt-
meter 12 is provided. The voltage read at the voltmeter
12 corresponds to the reverse voltage applied to the
diode 8 except for the voltage drop at the current-car-
rying diode 7. Since the cut-off current of the operative
diodes is generally a low value which can scatter over a
relatively wide range, it is advisable to,check the opera-
bility of the ammeter 11 itself prior to the ‘start of the
cut-off current measurement. To this end, there is pro-
vided parallel to the. voltmeter 12, and practlcally par-
allel to the diode 8, a resistor 14, which can be con-
nected into the circuit by means of a key switch 13. The
resistance value of resistor 14 corresponds to. the mini-
mum permissible cut-off current resistance. If the key
13 is depressed, with switch 9 open, the ammeter 11
will indicate approximately the maximally permissible.
cut-off current. Thus a functional check of the amme-
ter is provided. The blocking ability of the remaining
feed diodes § to 7 can.then be checked in a similar
manner.

In FIG. 2, a practical fealization of a diode testmg
arrangement according to the invention is shown. This
can-be connected to the leads of the feed diodes to be
checked in.a very simple ‘manner and permits, by
means-of simple switching, the checking of diodes of
different polarities, i.e., diodes associated with bus bars
of different polarity, without changing the lead connec-
tions.

The d.c. installation corresponds in pnncrple to the
arrangement-depicted in FIG. 1. In addition, the center
terminal M of the d.c. voltage source N and P is shown.
Thé d.c. bus bars N' and P’, which may, for instance, be
located:in cabinets. 15 and 16, are again- supplied via
the feed lines 1 to 4 and the feed diodes 5 to 8. The feed
lines 1 to 4 are provided with fuses:17, 18 and discon-
nect switches 9. The disconnect switch 9 in FIG. 2



3,975,683

3
performs the same function as the switch designated
with 9 in FIG. 1, and in general, the same designations
as in FIG. 1 have been retained for elements of the
same function. The ends of the fuses 17 and 18, as well
as the ends of the diodes 5 to 8 not connected to. the
d.c. bus bars N’ and P’ are brought out to jacks 19 to
24, into which plug pins, attached to the diode check-
ing device 25 can be inscrted. These plug pins are con-
nected with contacts of three double-throw swiiches

26, 27 and 28. The latter ensure the correct current i

flow direction through the corresponding measuring
instrument, depending on the polarity of the diode 6 or
8, respectively, to be checked. Here, the switch 27
takes over the function of the switch 10 according to
FIG. 1 and therefore applies the appropriate reverse
potential to the anode or the cathode of the diode to be
checked.

For checking the conducting state, there is provnded
another voltmeter 29, which can be connected in paral-
lel to one of the two fuses 17 or 18 by the double-throw
switch 26. Voltmeter 29 indicates a corresponding
voltage drop in the range of millivolts if the diode is
conducting when the switch 9 is closed.

The cut-off current or reverse- -voltage test takes
place, as in the case of FIG. 1, with the switch'9 open.
The cut-off test of the diode 8 is performed for the
position shown of the switches 27 and 28. Switches 27
and 28 are ganged to each other so that they can be
operated together. In the other position of the switches
27 and 28 the cut-off test would be performed for the
feed diode 6. 4

The voltmeter 29 and the ammeter 11 are advanta-
geously provided with protective diodes 20 and 31 as
well as with current-limiting resistors 32 and 33, to
prevent destruction of the measurmg instruments
through an overload.

When the functional test of the diodes 6 and 8 is
completed, the diode test device 25 can be plugged into
the jacks 19 to 24 associated with the feed lines 1 and
3 and a corresponding functional test can be performed
for the diodes 5 and 7. It is important to note that the
current supply of the bus bars N’ and P’ is maintained,
as before, by the parallel feed lines, 2 and 4.

Since the feed lines for the d.c. bus bars in the other
cabinets are equipped with the jacks similar to 19 to 24,
only one diode test device is required. A further simpli-
fication with respect to the number of the plug connec-
tions to be provided in'the diode test device 25 is ob-
tained if the plug connections 21 and 22 are dispensed
with and the contacts of the switch 26 associated with
them are connected with the plugs 23 and 24. In that
case it is advisable to sec to it that with the switch 9
open, the switch 26 is always in its center position, so
that the voltmeter 29 does not get voltage.

Other variations in the embodiments described above
will be apparent to those skilled in the art. The breadth
of the invention is not to be limited to that described
above, but is to be restricted to the scope of the at-
tached ‘claims. ,

What is claimed is:

1. An arrangement for testing diodes interposed in
parallel feed lines between the terminals of a d.c. volt-
age source and correspondmg d.c. bus bars which com-
prises:

a. a first switching means positioned between a first
side of the diodc to be tésted and a terminal of said
voltage source of first polarity;

b. a second switching means connected to the termi-
nal of said voltage source of opposite polarity; and
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4
¢. current measuring means connecting said second
switching means to said first side of the diode to be
tested, said current measuring means adapted to
monitor the cut-off current flowing through said
diode to be tested when said first switching means
is opened and said second switching means is

_ closed.

2. The arrangement of claim 1 wherein said second
switching means is a double-pole, double-throw switch,
said double-pole, double-throw switch operatively con-
nected between the terminals of said voltage source,
through said current measuring means, to said first side
of at least two diodes to be tested, said operative con-
nection enabling the determination of the cut-off cur-
rent of one of said two diodes when said double-pole,
double-throw switch is in a first position and the deter-
mination of the cut-off current of the remaining diode
of said two diodes when said double-pole, double-
throw switch is in a second position.

3. The arrangement of claim 1 further comprising:

a. fuses positioned in series with said feed lines;

b. third switching means connected in parallel with

said fuses; and

¢. voltage measuring means operatively connected,

by said third switching means in parallel with a
different one of said fuses, depending on the switch
position of said third switching means.

4. The arrangement of claim 1 wherein said current
measuring means is an ammeter and wherein said ar-
rangement further comprises a protective diode con-
nected in parallel across said ammeter and a current
limiting resistor serially connected with the parallel
combination of said ammeter and protective diode.

5. The arrangement of claim 1 wherein means for -
detecting ‘voltage is placed in parallel across the
contacts of said first switching means.

6. The arrangement of claim 5 further comprising:

a. third switching means; and

b. a resistor having a resistance value corresponding

to the minimum acceptable cut-off resistance of
the diodes under test, said third switching means
and said resistor connected in series with each
other and together connected in parallel with said
voltage detecting means.

7. The arrangement of claim 6 further comprising:

a. fuses positioned in series with said feed lines;

b. fourth switching means connected in parallel with

said fuses; and

c. second voltage detecting means operatively con-

nected, by said fourth switching means in parallel
- with a different one of said fuses, depending on the
switch position of said fourth switching means.

8. The arrangement of claim 7 wherein said current
measuring means is an ammeter and wherein said ar-
rangement further comprises corresponding protective
diodes connected in parallel with said ammeter, and
said second voltage detecting means, in corresponding
current limiting resistors serially connected with the
parallel combinations of said diodes with said ammeter
and with said second voltage detecting means.

9. The arrangement according to claim 8 character-
ized in that said second, third and fourth switching
means, said current measurmg means, and said first and
second voltage detecting means are structually com-
bined in one unit, said unit further including plug con-
nections for detachably. connecting said unit to corre-
spondmg ‘ends of said fuses, said first sw1tchmg means

and said diodes to be ‘tested.
* * * * *



